Neuroprotective and neurorestorative activities of a novel iron chelator-brain selective monoamine oxidase-A/monoamine oxidase-B inhibitor in animal models of Parkinson's disease and aging.
Recently, we have designed and synthesized a novel multipotent, brain-permeable iron-chelating drug, VAR10303 (VAR), possessing both propargyl and monoamine oxidase (MAO) inhibitory moieties. The present study was undertaken to determine the multiple pharmacological activities of VAR in neurodegenerative preclinical models. We demonstrate that VAR affords iron chelating/iron-induced lipid-peroxidation inhibitory potency and brain selective MAO-A and MAO-B inhibitory effects, with only limited tyramine-cardiovascular potentiation of blood pressure. The results show that in 6-hydroxydopamine rat (neuroprotection) and in 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine mouse (neurorescue) Parkinson's disease models, VAR significantly attenuated the loss of striatal dopamine levels, markedly reduced dopamine turnover, and increased tyrosine-hydroxylase levels. Furthermore, chronic systemic treatment of aged rats with VAR improved cognitive behavior deficits and enhanced the expression levels of neurotrophic factors (e.g., brain-derived neurotrophic factor, glial cell-derived neurotrophic factor, and nerve growth factor), Bcl-2 family members and synaptic plasticity in the hippocampus. Our study indicates that the multitarget compound VAR exerted neuroprotective and neurorestorative effects in animal models of Parkinson's disease and aging, further suggesting that a drug that can regulate multiple brain targets could be an ideal treatment-strategy for age-associated neurodegenerative disorders.